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Subject: Part and Material Traceability
*1. PURPOSE

To establish MBFC policy requirenents for part and materi al
traceability for flight and flight associ ated hardware; provide
gui dance to progranm project nmanagers and design organi zations in
properly determning and correctly specifying the m ni num
traceability requirements necessary to ensure project success;
and to identify functional responsibilities for MSFC

organi zations involved with inplenenting the requirenents of
this instruction.

*2.  APPLICABILITY

This Instruction applies to all MSFC organi zati onal el enents
invol ved in the design, procurenent, fabrication, inspection,
test, and operation of flight and flight associ ated hardware for
MSFC projects. It applies to MSFC contractors to the extent
specified in procurenment documnents.

*3. REFERENCES (Only applicable parts of the nost recent edition
apply.)

a. NHB 5300. 4(1B), subject: “Quality Program Provisions for
Aeronauti cal and Space System Contractors”

b. NHB 5300. 4(1C), subject: “lnspection System Provisions for
Aeronauti cal and Space System Materials, Parts, Conponents
and Servi ces”

C. NHB 5300. 4(1D-2), subject: “Safety, Reliability,
Maintainability, and Quality Provisions for the Space
Shuttl e Progrant
d. NHB 5300. 4(1F), subject: “Electrical, H ectronic, and
El ectro-nechani cal (EEE) Parts Managenent and Control
Requi renents for NASA Space Flight Prograns.
*Changed by this revision.
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*4,

*5.

MBFC- STD- 555, subject: “MSFC Engi neeri ng Docunent ati on
St andar d”

CR5300. 36, subject: “MSFC Quality Assurance Plan for In-
house (perati ons”

PCLI CY

a.

Program Requirenents - It is the policy of this Center that
a part and raw material traceability program be established
and naintained for flight and flight associ ated hardware, as
a nmeans of tracing, by records, the history of parts and
materials within a system The Prograni Proj ect Manager
shall use this docunent as a guide in identifying
traceability levels for hardware which requires
traceability. Additional traceability requirenents nmay be

i nposed by Prograni Proj ect Managers as deened necessary.

Traceability Records - The Center will naintain traceability
records on in-house fabricated hardware. The Procurenent

O fice shall specify and inpose traceability requirenents

t hrough data requi rements packages incorporated into the
contracts. Applicable docunentation shall be submtted by
contractors or appropriate MSFC organi zati ons who

manuf acture parts or conponents, or who supply or fabricate
parts or conponents for assenbly in-house.

RESPONSI Bl LI Tl ES

a.

The Progran Proj ect Manager is responsi ble for specifying
appropriate levels of part and material traceability for
flight and flight associated hardware in conpliance with the
requi renents of this docunent. See attachment B, which
provi des specific information on traceability |evels and

gui dance on how t hey shoul d be assi gned.

The Chief Engineer is responsible for recomendi ng
appropriate levels of part and naterial traceability to the
Program Proj ect Manager and for insuring inplenmentation of
those requirenments within the prograniproject.

Desi gn Organi zations , as required by the prograni projects’
traceability needs, wll specify traceability requirenents
on the | owest |evel draw ngs and Engineering Parts Lists
(EPL’s) per MBFC draw ng standard requirenents (MSFG STD
555). Traceability requirenents and material traceability

*Changed by this revision.
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levels will be specifically identified during design and
eval uated at design reviews to ensure that the proper |evel
of traceability is identified and that the identification
nmet hod, type, and | ocation are properly specified.
Attachrment B, Figure 1 shows a typical sequence used in
specifying traceability requirenments in engineering

dr awi ngs.

NOTE: Wen parts, conponents, etc., are to be procured to M5FC
desi gn docunentation, and serial and/or |ot nunbers are
necessary, the design organization will obtain the nunbers
fromthe Configuration Managenent Rel ease Desk, per MSFG
STD-555, and include themin the purchase request/order.

d. Manuf acturing Organi zations w | | inpl enent traceability
requi renents during fabrication operations. Serial and | ot
nunbers when requi red by engi neeri ng docunentation, shall be
obtai ned fromthe Configuration Managenent O fice Rel ease
Desk per MSFG STD- 555.

e. Qual ity Assurance Organi zations w | |

(1) Assure traceability requirements are inplenmented for
flight and flight associated hardware i n accordance
w th desi gn docunentati on, procurenment docunments and
the requirenents of this docunent.

(2) Assure that MSFC organi zations, contractors,
subcontractors and vendors conply with traceability and
identification requirenents, and notify the initiating
activity of inadequate docunentation

(3) Establish and nmaintain a records systemwhich will
specifically identify parts, materials and next hi gher
| evel s of assenbly for all parts or nmaterials requiring
traceability.

(4) Assign trace nunbers and maintain test records on
materi al s as required.

(5) Assure recording of the Unique Identifying Nunbers
(UNs), Part Identification Nunbers (PINs) on
appropriate docunentation

(6) Mintain an as-built database for every identified
deliverable end itemwhen required by the
programn proj ect office.

f. The Configuration Managenent O fice Rel ease Desk will be
responsi bl e for serial and | ot nunber assignnents, per
MBFG- STD- 555.
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g. The Procurenent Ofice wll insure that traceability
requi renents specified by Prograni Project Managers are
communi cated to the appropriate contractors, subcontractors,
and vendors.

6. CANCELLATI ON

MM 5300. 12A, “Part and Material Traceability,” dated May 27,
1976

(Criginal signed by)

G P. Bridwel
D rector

*Attachnent s:
A Definitions
B. Appl i cation Qui dance

D stribution:
SDL-4

*Changed by this revision.
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ATTACHVENT A
DEFI NI TI ONS
1. Article - Aunit of hardware or software or any portion thereof
required by the contract.
2. Assenbly - A nunber of parts or subassenblies or any conbi nati on
t hereof joined together to performa specific function.
3. Certificate of Confornmance (OO0 - Acontractor's witten

statenent certifying that supplies or services conply with
contract requirenments. The certificate of confornance nay be
used i nstead of source inspection at the discretion of the
contracting officer.

4, Chem cal and Physical Anal ysis

a. Actual - Material Test Reports that certify and docunent
that actual chem cal and physical attributes neet the raw
material specification. This includes specific percentages
of each chem cal elenent and physical tensile strength
results for each | ot/batch

b. Typical - Material Test Reports that certify the chem ca
and physical attributes of a raw material fall within the
specified range as denoted in the naterial specification
for each | ot/ batch

5. Conponent - A conbination of parts, devices, and structures
usual Iy sel f-contained, which perforns a distinctive function in
the operation of the overall equipnent; e.g., a "black-box,"
transmtter, encoder, or cryogenic punp.

6. Engi neering Parts List (EPL), NMSFC Form 420 - An engi neering
docunent that identifies part/parts information including
Rel ease authority, part/parts nunbers, quantities, weights,
traceability requirenments and part/parts descriptions required
to build the respective assenblies and subassenbli es.

7. Fl i ght Associated Hardware - Includes all qualification test
hardware and | aunch critical ground support equi prent (GSE)

8. Flight Hardware - Al parts, conponents, subassenbli es,
assenbl i es and equi pnent assigned for flight.

9. Fracture Oitical - A classification which assunes that fracture
or failure of the part/conponent resulting fromthe occurrence
of a crack will result in a catastrophic hazard which could | ead
to loss of flight vehicle or crew
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10.

11.

12.

13.

14.

15.

16.

17.

18.

| nspection Report (IR, MSFC Form 312 - An MBFC quality control
docunent used to reflect the configuration and quality status of
a part, conponent, subassenbly, or assenbly.

Material Traceability Levels - A nunerical code ranging from 1
to 4, used to identify material traceability requirenments on

Engi neering Parts Lists (EPL’s). It identifies traceability
requirenents for individual parts, assenblies or subassenblies.

MIIl Markings - Physical itemidentification markings applied to
raw materials in accordance with the appropri ate Federa

St andards issued pursuant to the Federal Property and

Admni strative Services Act of 1949, as anended (i.e., for

ni ckel and ni ckel base alloys, Fed. Std. No. 182B applies; for

al um num magnesiumand titanium Fed. Std. No. 184B applies).

Part - One piece or two or nore pieces joined together, which
are not nornmally subject to disassenbly w thout destruction.

Program Oitical Hardware - That hardware uniquely critical to a
flight-project schedule or mssion because the hardware is

designed to provide the fundanmental function (structure, power,

etc.) without which successful conpletion of the project's other
hardware or the m ssion cannot be achi eved.

Serial Nunber - A permanent nunber assigned sequentially to
sel ected hardware which, in conjunction with the Part Nunber
permts isolation of the itemand facilitates hardware
allocation, traceability, accountability, |ocation
determnation, and identifies design change effectivity.

Subassenbly - An article conposed of two or nore parts which i's
one of the building el ements of an assenbly.

Traceability - The ability to trace the history, test reports,
i nspection records, application, and | ocation of an individual
part or material through the use of traceability identification
nunbers and acconpanyi ng records.

Uni que ldentification Nunbers (U N s) - Nunbers assigned and
attached (when feasible) to flight and flight associ ated
hardware used in nmaintaining traceability. A UN can consist of
a serial nunber, trace nunber, |ot nunber or date code (paired
with the appropriate manufacturer's nane or synbol ), which
relates the part or raw material to a specific manufacturing or
quality control operation. The UN s are separate from and
additional to part nunbers.

a. Serial Nunber -See nunber 15 above.
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b. Lot Nunber - A uni que nunber assigned to identify a gr oup
of identical parts that are produced concurrently by a
common process. Lot nunber requirenents apply to procured
parts (lot nunber assigned by Configurati on Managenent
Rel ease Desk), and parts manufactured in-house (lot nunber
assi gned by Configuration Managenent Rel ease Desk).

C. Trace Nunber - A nunber assigned to raw material for
identification prior to fabrication and subsequent | ot or
serial nunber assignnent.

d. Date Code - A nunber which indicates a specific date in
code. A date code may consist of a series of nunbers that
i ndi cate day, week, nonth, or year.

e. | nspection Report (IR) , MSFC Form 312 - A nunbered MSFC
quality control document used to reflect the configuration
and quality status of a part, conponent, subassenbly, or
assenbl y.
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APPLI CATI ON GJ DANCE

1. Part/assenbly Identification - Part ldentification Nunbers
(PINs), as specified in reference e., shall be used to
identify parts and assenblies built to MSFC engi neering
drawi ngs. Part and assenbly identification for contracted
or purchased parts and assenblies will be in accordance with
requi renents specified in procurenent docunments. Seria
nunbers, | ot nunbers/date codes shall be recorded/ docunent ed
and, as practical, physically affixed to the
equi preent / har dwar e.

a. Serial Nunbers - The follow ng types of
equi prent / har dwar e and their next hi gher assenblies,
which are identified on engineering
drawi ngs/ Engi neering Parts Lists (EPL's) as requiring
traceability, will be serialized:

(1) Hectro-nechanical, Eectrical, Hectronic (EEE
and nechani cal assenblies and subassenblies which
are repl aceabl e or repairabl e such as val ves,
actuators, pressure vessels, batteries, telenetry
mul tiplexers, anplifiers, transducers, nodul es,
printed circuit boards, etc.

(2) Structural itens having critical design
si gni fi cance which nust be controlled and for
whi ch test and inspection records are required and
mai ntained (e.g. fracture critical parts, pressure
vessel assenblies, forgings, castings, extrusions,
etc.).

(3) Articles or assenblies subject to tinme-cycle
variation limtations, periodic checkout,
calibration, servicing and nai nt enance, and
rei nspecti on.

(4) Articles requiring selective fits for natched sets
of functional assenblies.

(5 Miltiple itens manufactured to the sane draw ngs.
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b. Lot Nunber and/or Date Codes - The follow ng types of
equi pnent/ hardware identified on engineering
drawings/EPL’s as requiring traceability wll have | ot

nunber and/ or date codes and applicabl e nmanufacturer's
Commer ci al and Governnent Entity (CACGE) Code appl i ed:

(1) Hectronic parts, such as transistors, resistors,
di odes, capacitors, swtches, connectors, and
relays. Additional traceability requirenents for
el ectronic parts are addressed in reference d.

(2) Itens fabricated froma common |ot of raw
material, heat, batch, or process, such as non-
critical forgings and castings, fittings, or itens
whi ch are subjected to destructive acceptance
sanpl i ng such as fasteners and pyrotechnic
devi ces.

(3) Raw materials such as plastic nolding powder and
nol ded parts, electrical potting conpounds,
pai nts, greases, adhesives, welding rod or wre,
and gasket material s.

2. Material Traceability Levels - For all flight and flight
associ ated hardware and nmaterials for which traceability is
requi red, Design Engineers will recomrend traceability
levels to the Chief Engineer. Final determnation of
material traceability levels rests with the Progran Proj ect
Manager .

Applicable traceability levels, listed below, shall be
specified on the Engi neering Drawi ng. Enphasi s shoul d be
pl aced on consequences of hardware failure over payl oad
classification when determning material traceability
levels. Specific traceability requirenments for EEE parts
w Il be in accordance with reference d.

a. Material Traceability level 1 : Requires (a)
records containing actual chemcal and physica

material verification test results, (b) Certificates of
Conf ormance (COC), (c) detail ed process, inspection and
di screpancy records traceable to the material from

whi ch fabrication originated, and (d) in-house chem cal
and physical verification testing.
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The requirenent for Level 1 material traceability is
appropriate for hardware whose failure will result in
loss of life, overall mssion, dass A B payl oad, or

[ aunch vehicle. Level 1 material traceability

requi renents provide the highest degree of traceability
confidence by requiring in-house chem cal and physi cal
verification testing in addition to other stringent
traceability docunentati on requirenents.

b. Material Traceability Level 2 : Requires (a) records
containing actual chemcal and physical nateria
verification test results, (b) Certificates of
Conf ormance (COC), and (c) detail ed process, inspection
and di screpancy records traceable to the material from
whi ch fabrication originated.

The requirenment for at least |level 2 naterial
traceability is appropriate for hardware whose failure
wWll result inloss of life, overall mssion, dQass A'B
payl oad or | aunch vehicle (the same class of hardware
as level 1) and for which in-house testing is not
justified. Level 2 traceability requirements provide a
hi gh degree of material traceability confidence w thout
t he added cost of in-house chem cal and physica
verification testing.

C. Material Traceability Level 3 : Requires (1)
Certificates of Conformance (GCOC) and (2) limted in-
house chem cal and physical verification testing or
typi cal chem cal and physical nmaterial verification
test results. In-house chemcal and physical testing,
as determ ned by the design organi zati on, can be used
to assure that material is in conpliance with
material /drawi ng specifications in the event that a COC
i s unavail abl e.

The requirenent for level 3 material traceability is
appropriate for hardware whose failure will not result
inloss of |life, overall mssion, class A/ B payl oad or

| aunch vehicle (i.e., hardware within a class D

payl oad whose failure will affect only that CD

payl oad). Limted in-house testing on test specinens
(i.e., hardness testing, conductivity testing, portable
mass spectronetry testing) is appropriate at this |evel
of traceability.
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d. Material Traceability level 4 : Requires a Certificate
of Conformance (COC), MII| Marking or trace nunber as
defined by this instruction.

The requirenent for level 4 material traceability is
appropriate for hardware for which it is not feasible
or not deened necessary to require detailed raw
material traceability (i.e., conputer chips which would
be traceable by I ot nunber/or date code only; raw
material for which available traceability is limted to
MII Markings, etc.) and whose failure will not result
inloss of |life, overall mssion, class A/ B payl oad or

| aunch vehicle. Level 4 material traceability is also
appropriate for use in addressing traceability for
commercial parts and off-the-shelf hardware for which
no formal traceability exists.

3. Exenpt ed Equi pnment - Prototype equi pment used in-house for
engi neering evaluation only (at the discretion of the Chief
Engi neer), manufacturing tooling, transportation, facility
type equi pnent, does not require naintenance of
traceability.

4. Records System - The records systemw || provide for tracing
fromthe highest |evel of assenbly back to the | owest |eve
specified for introduction of UNs. The related data and
records will be adequate, to enabl e anal ysis of problens,
| ocate hardware wi thin assenblies/subassenblies and to
ensure tinely and effective corrective action.

5. Records Retention - In-house traceability records and
traceability records submtted by contractors in accordance
w th procurenent requirenents shall be retained by the MSFC
Quality Assurance Ofice until the article has been used for
its intended purpose (e.g., flown, replaced, expended etc.)
or is authorized for disposal. Traceability records
retained by the contractor or supplier will be according to
the provisions of the contract.

Records for traceability on hardware that will be reused or
has the potential for reuse on other projects wll be
retained for an additional time as required by the

Programi Project Ofice.
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Traceability requirements detailed in the Specification
ELECTRICAL MECHANICAL should include;

1. The statement " M aterial traceability required
RAW MATERIAL STD. MECH. PARTS per MMI 5300.12."

AND ATTACHING
HARDWARE SPECS.

ELECTRIC/
ELECTRONIC

PIECE PART SPEC. SPECIFICATION

2. The method of attaching Unique Identifying Numbers
(metal stamp, ink stamp, paint, etch, etc.).

3. Thetype of Unique Identifying Number to be used
(MFG'sname, or symbol and associated date code and/or
lot number, serial number, etc.).

Typical Drawing Callout
PC BOARD PART NOTES:
DRAWING DRAWING
1. MATERIAL TRACEABILITY LEVEL (1, 2, 3, OR 4)
PER MMI 5300.12.
2. (Apply serial number, MFG’s name or symbol
COMPONENT and associated qale f:ode and/Qr lot number, etc.)
DRAWING BY (metal stamping, ink stampln»g, etchlng,
bar coding, painting, (specify paint), bagging,
etc.) PER (applicable STD., SPEC., etc.).
BLACK BOX
DRAWING

SUB ASSEMBLY

DRAWING
NOTES:
1. (Apply serial number, MFG's name or symbol
and associated date code and/or lot number, etc.)
BY (metal stamping, ink stamping, etching, bar
coding, painting (specify paint), bagging, etc.) PER
ASSEMBLY (applicable STD., SPEC., etc.).
DRAWING

DELIVERABLE
END ITEM

Figure 1 - Typical Sequence for Specifying Traceability
Requi renent s on Engi neering Draw ngs



